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FOREWORD

The follow ing report on oysters is one of a series o f reports being prepared
for Maine's C ritica l Areas Program. This program was established by an act of
Legislature in 1974, which directed the State Planning O ffic e to develop an o fficia l
Register of C ritica l Areas and to encourage and coordinate the conservation of such areas
as part of its overall responsibility for comprehensive statewide planning and coordination
of planning a c tiv itie s . The act identifies C ritica l Areas as natural features of statewide
importance because of their unusual natural, scenic, s c ie n tific , or historical significance.
The A ct also created the C ritica l Areas Advisory Board to advise and assist the
State Planning O ffic e in the establishment of the Register and the conservation of critica l
areas. The program established by the A ct is not regulatory, w ith the minor exception
that n otification of proposed alterations of c ritic a l areas is required of the landowners
thereof. The program is prim arily one of identifying c ritic a l areas and providing advice
to and coordinating the voluntary activitie s of landowners, state and local government
organizations, conservation groups and others to the end of encouraging the conservation
of c ritic a l areas. The C ritic a l Areas Program further provides a specific focus for the
evaluation and coordination of programs relating to c ritic a l areas in M aine. The program
also serves as a source of information on c ritic a l areas and their management.
The purpose of these reports is to present results of thorough investigations of
subject areas chosen for consideration in the C ritica l Areas Program. The reports are
an intermediate phase in a systematic registration process which starts w ith the ident
ifica tio n of subjects for consideration and concludes w ith the analysis of each potential
c ritic a l area in d ivid u a lly and, if appropriate, inclusion of areas on the Register.
In addition to the specific task they are intended to fu lfill in the registration process,
it is my hope that these reports w ill be useful in a more general sense as a source of
information on the various topics they cover. For more information on oysters or other
aspects of the C ritic a l Areas Program, feel free to contact me or other members of the staff
at the State Planning O ffic e , or contact the Maine Department o f Marine Resources.

R. Alec G iffen
Resource Planner
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ABSTRACT

Two species of oysters, the American oyster, Crassostrea v irg in ic a , and the
European oyster, Ostrea edulis, are present in M aine. The American oyster is found
naturally in significant numbers in the Marsh River (a tributary of the Sheepscot River)
and in the Piscataqua River. Breeding populations of the introduced European oyster
are found in the Boothbay region.
Information on the biology of the species, lim itin g factors influencing oyster
populations, and the location, history, size, health, and importance of the populations
is presented. It is recommended that the two breeding areas of the American oyster
be registered as c ritic a l areas, and management guidelines are proposed.
INTRODUCTION
No marine invertebrate has been studied more than the oyster. Oystering is
a large industry in several areas of the w orld, p a rticularly the United States, Japan,
Europe, and Australia. Several species occur which belong to two genera - Crassostrea,
or cup oyster (from the fact that the left valve is deeply cupped), and Ostrea, or fla t
oyster. Two species of oysters are found on the Maine coast - the native American
or Eastern oyster, Crassostrea v irg in ic a , and the European oyster, Ostrea edulis, which
was first introduced to Maine i n i 949.
The follow ing paper presents available information on natural American oyster
populations in M aine. A brief account of the introduced European oyster w ill be included
as an appendix.

The American Oyster
The American oyster is found in estuaries along the eastern coast of North
America from the G u lf of St. Lawrence south to Panama and the West Indies. Formerly
the basis for a huge fishery in the Chesapeake Bay, which at one time late in the nine
teenth century produced over half of the world's oysters, the American oyster industry
has been adversely affected by siltation and pollution along the coast, and presently
produces only a fraction of previous production. The major oyster areas in the United
States are the Chesapeake Bay region and the G u lf coast, as Table 1 shows.
The Canadian oyster industry is centered in the M aritim e Provinces w ith
Summerside Harbour on Prince Edward Island and Caraquet Bay in New Brunswick
providing at least 70 percent of the total M aritim e production, which has a d o lla r
value of about $500,000 per year (Rowell, pers. comm.).
The American oyster (Fig. 1) ranges in length up to 20 cm or more, depending
on the environmental conditions. Because oysters are harvested after achieving a length
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TABLE 1

Landings of American Oysters, 1970

Thousand Pounds

Thousand Dollars

New England
Massachusetts
Rhode Island
Connecticut

58
7
125

166
9
228

M iddle A tla n tic
New York
New Jersey
Delaware

520
677
216

1,074
557
133

16,625
8,043

9,653
5,427

383
852
179
212

269
485
100
120

3,573
279
548
8,639
4,675

1,475
158
238
3,631
2,040

17
45,628

49
25,812

Chesapeake
Maryland
V irginia
South A tla n tic
North Carolina
South Carolina
Georgia
Florida, East Coast
G ulf
Florida, West Coast
Alabama
Mississippi
Louisiana
Texas
Pacific Coast*
C alifornia
TOTAL

*transplanted from East Coast

Source: Fisheries Statistics of the U .S ., 1970, U .S . Department of Commerce

F ig . 1. The American oyster, Crassostrea v irg in ica . a - le ft, or lower, v a lv e , b - rig h t,
or upper v a lv e , c - side v ie w . N ote shells o f small oysters w hich have settled and grown
on the rig h t v a lv e . ( from G a lts o ff, 1964 ).
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of at least 10 cm, exceptionally large oysters such as the 22.1 cm one discovered
by K u lik (1974) in the Montsweag Brook on the M aine coast are found only in isolated
pockets where harvesting has not been feasible. G altsoff (1964) states that the largest
oyster ever recorded in America was found in the Damariscotta River in Maine and
measured 35.5 cm long w ith a width of 11 cm. Rate of growth varies with environmental
conditions, but, in general, a New England oyster may require 3-5 years to reach 10 cm.
Oysters in warmer water may grow considerably faster.
Oysters feed on plankton - minute, usually one-celled organisms which float
w ith the current. The oyster filters the water through its g ills , catching the plankton
and transporting it to the mouth by c ilia ry a ctio n.
Spawning takes place when the water temperature reaches 20° C or thereabouts.
In warmer waters of the southern United States, several spawnings may take place each
year. In the colder waters of New England and the Maritim es, only one spawning usually
occurs during the summer, despite the fact that northern oysters may spawn at slightly
lower water temperatures.
Female American oysters produce a prodigious number of eggs, up to 50,000,000
per spawning. The eggs are shed d ire ctly into the water and fe rtilize d externally by
spermatozoa from the male oyster. The larvae flo a t in the water for 2-3 weeks, depending
on water temperature, tu rb id ity , and substrate a v a ila b ility . Survival is affected by the
above conditions, as w ell as predation from a variety of marine organisms. When the
larval development has been completed, the young oysters search for a suitable firm substrate,
which may be adult oyster shells, dead shell, pilings, logs, rocks, or even large algae. The
larva then settles on the m aterial, cements its le ft valve onto the substrate, and remains
at that location for life .
American oysters require a water temperature o f at least 6 -7 ° C to commence
feeding. For this reason, oysters in New England and the Maritimes feed for only six
months or so each year.
American oysters are euryhaline, able to tolerate wide variations In s a lin ity.
However, they thrive best in areas of re la tive ly low sa lin ity - 12-20 parts per
thousand (ppt) (normal seawater being 35 ppt). They are therefore found most commonly
in estuaries, where the salinity is somewhat reduced, and the water temperature is
usually higher than along the exposed coast.

Areas of N aturally-O ccurring Oysters in Maine
There is no evidence to suggest that oysters have ever been w idely distributed in
M aine. Most of the Indian shellheaps along the coast consist entirely of clams, quahogs,
mussels, scallops and other molluscs, w ith oyster shells in only a few. Galtsoff and Chipman
(1940) provide an interesting and informative historical account of the Maine oyster.
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The w ell-know n Damariscotta shellheaps are the only locations w ith large
numbers o f oyster shells, but, as G oldthw ait (1935) and Myers (1965) point out, these
accumulated over a period o f 1800 years or so. The original bed was probably located
in the shallow salt pond above Damariscotta and Newcastle. G oldthwait (1935)
calculates that the bed once covered roughly 600,000 square feet, yielded 800 to 900
bushels per year, and was being exploited as recently as 350 years ago. O n ly scattered
specimens s till survive in the area. G altsoff and Chipman (1940) suggest that construction
of the dam and railroad embankment at the mouth o f Damariscotta Lake, which resulted in
restriction o f warm fresh water flow into the salt pond, and the building of a match factory
at Damariscotta M ills , which resulted in the deposition of large amounts of sawdust and
trash, v irtu a lly destroyed the suitable oyster habitat.

The Sheepscot River above Wiscasset also once produced excellent oysters.
G altsoff and Chipman (1940) relate the history of the upper Sheepscot oyster beds.
Scattered oysters apparently always occurred in the area, but when a lumber m ill and
dam w ith tidal gates were constructed at Sheepscot many years ago, the restricted exchange
of water apparently allowed the upper Sheepscot to warm considerably, triggering
successful spawning. Oyster larvae settled on logs as they floated in the water, and the
shells of the oysters interfered w ith sawing of the logs at the m ill. When the dam was
removed, the water temperature presumably dropped back below the spawning threshold,
wi th a corresponding reduction in the oyster population. The only oysters in the immediate
area now are small re lic t populations just above and below the falls at Sheepscot.
A t present, there are two areas in Maine w ith substantial natural populations
of American oysters - the Piscataqua River at Eliot, and the Marsh River and adjoining
Deer Meadow Brook, a tributary of the Sheepscot River at Newcastle. These two locations
are shown in Figures 2 and 3. Scattered solitary specimens, such as the one found by
K ulik (1974) in Montsweag Brook, may occur in the lower Sheepscot and Damariscotta
estuaries. Small pockets of oysters are also found in the lower Piscataqua estuary.

Factors Influencing Oyster Populations in Maine
Welch (1963) mentions three important lim iting factors in the abundance
of oysters in Maine: air temperature, substrate, and hydrographic conditions.
Freezing w inter temperatures severely weaken and k ill exposed oysters, thus
elim inating the intertidal zone as suitable habitat. In southern states, oysters may grow
in profusion in the intertidal zone. Associated w ith low w inter temperatures is the
accumulation of ice, which in shallow areas may freeze to the bottom, making the area
unsuitable. Ice may also scour the bottom, destroying oysters.
Oysters require a firm substrate on which to settle when the planktonic larval
stage is complete. In most areas of Maine the bottom is too soft and s ilty to support
oyster populations. The firm substrate that is available is often covered by competing
organisms such as barnacles, algae, and sea squirts.
The American oyster usually grows best in areas o f re la tive ly high water
temperatures and relatively low salinities. Estuaries offer the best combination
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FIGURE 2
Crassostrea virginica

Significant naturally-occurring
beds in Maine
Field checked 1975
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F ig . 3. Map o f southern coastal M aine, showing locations o f the two s ig n ifica n t n a tu ra lly occurring American oyster populations in M aine . a - upper Piscataqua River, on the
New Hampshire border. b - Marsh River, a tributary of the Sheepscot River.
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of these factors, and Maine simply does not have extensive estuarine areas. Even
in the anal I estuaries along the southern and mid-coast regions of M aine, the
water temperature is often not high enough to induce successful spawning.
Common predators of oysters include oyster d rills , starfish, crabs, fish, and
birds. Probably the two most voracious predators in the northeastern United States are
the oyster d r ill Urosalpinx and the starfish Asterias. Urosalpinx has been found in the
Marsh River (H .H id u , pers. comm.), but predation does not appear to be a lim iting factor
in the oyster populations of the upper Piscataqua River or the Marsh River.
Commensal organisms may damage oysters. The boring sponge Cliona can perforate
the shell, and the polychaete worm Polydora liv in g in the shell causes formation of protective
shell "blisters" by the oyster. In both cases, the oyster may be seriously weakened. No
estimates are available concerning the extent of Cliona or Polydora infestation in Maine
oysters.
Oysters are susceptible to a variety of diseases. Massive outbreaks of disease
in oyster communities have been documented often (G altsoff, 1964). The haplosporidian
protozoan MSX caused huge m ortalities in the M iddle and South A tla n tic oyster populations
in the 1950's and '60's. Flagellates and fungi have also been associated w ith significant
oyster m ortalities. A t least in recent history, M aine oysters do not seem to have been
adversely affected by disease, although Farley, e t. a l. (1972) reported a virus infection
in a number of oysters from the Piscataqua River.
Environmental degradation, as a result o f human a c tiv ity , may result d ire c tly in mor
ta litie s due to starvation, siltation and resultant clogging, or chemical poisoning. In d irectly,
siltatio n or pollution may weaken oysters, increasing their susceptibility to disease and pred
ation (Laird, 1961).
The American Oyster in the Piscataqua River
The Piscataqua River is a tidal estuary between Maine and New Hampshire
formed by the meeting of several rivers and streams. The Salmon Falls River and the
Cocheco River enter the head of the estuary and five rivers enter the lower Piscataqua
via Great Bay in New Hampshire.
The oyster beds in the Piscataqua River are located in the region of the confluence
of the Cocheco River and the Salmon Falls River, approximately 8 km upriver from
K itte ry . A survey of the beds was undertaken in 1964 by the Maine Department of Sea
and Shore Fisheries (Harriman and Sterl, 1964), and the locations are shown in Fig. 4 .
The beds at that time occupied an area of 26.8 hectares, and contained about 23,600 bushels
of oysters. Bradford Sterl, regional biologist for the Maine Department of Marine Resources
(formerly Sea and Shore Fisheries), has told this author that the location and size of the
beds has not changed significantly since the 1964 survey. Apparently in former times
the beds extended w ell up the Salmon Falls River to South Berwick, and down the Piscataqua
to Great Bay, but even the surviving re lic t beds comprise the largest oyster population to
which the State of Maine has access. A new survey of the beds should be conducted when
funds are a vailable, to quantitatively measure the current population.
The Piscataqua and Salmon Falls Rivers divide Maine and New Hampshire.

F ig . 4 . The upper Piscataqua River a t E lio t, M aine. Cross-hatched areas represent beds
o f American oysters ( from Harriman and S terl, 1964 ).
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The actual border could be located using USGS benchmarks along the shore, although
some of the benchmarks may be d iffic u lt to locate or have been destroyed (Bradford Sterl,
pers. comm.). If the river channel is used as the border, most of the oysters would
be on the Maine side (Bradford Sterl, pers. comm.).
Water quality data on the Piscataqua River is sketchy. A data report on New
Hampshire and Maine River Basins compiled by the Raytheon Company in 1974 recommended
field surveys be conducted on the Piscataqua basin to provide vita l water q u ality data.
Despite the lack of quantitative data, it is known that the river is polluted
w ith organic wastes from numerous communities upriver along the Salmon Falls River
and Cocheco River, and downriver to Portsmouth and K itte ry . The land along the upper
Salmon Falls River is used extensively for agricultural purposes, particularly apple
orchards,and considerable amounts of pesticides are probably leached into the river
and carried downstream.
Industrial pollution occurs from several sources in the Berwick-South Berwick
area on the Salmon Falls River, including te x tile factories and a tannery. The lower
Piscataqua and Great Bay region is heavily industrialized, w ith several o il terminals,
manufacturing fa c ilitie s , and m ilita ry installations.

1947.

Because of p o llu tion , Maine has not allowed harvesting of Piscataqua oysters since
New Hampshire permits the removal of oysters as a sport fishery.

The land immediately surrounding the oyster beds is rural woodland w ith
scattered residential housing prim arily on the Maine side. The river itself at this
location is used only by recreational craft.
Recruitment in the Piscataqua oyster population has been interm ittent in recent years.
The last period o f heavy recruitment occurred in the mid 1950s, during a period of high water
temperatures. Most of the oysters are therefore re la tiv e ly o ld . The morphology of the
shells, which are elongated, indicates that the oyster must continually grow upward
to maintain contact w ith the water current, suggesting that siltation is a major lim iting
factor to this population. The oysters are also severely overcrowded (Bradford Sterl, pers.
comm.). Thinning the population would allow faster growth and improve the health of the
oysters, as w ell as stirring up bottom sediment and exposing dead shell as a suitable setting
material for larvae.
Farley, et. a l. (1972) discovered a herpes-type virus infection in Piscataqua oysters
which had been transplanted to the Marsh River in 1968. Although high mortalities
occurred in water temperatures of 28-30° C, m ortality was low in 12-18° C water. As
the water temperature in Maine seldom reaches above 20° C, the virus is not considered
a significant cause of disease at normal water temperatures.
Piscataqua oysters have been used as parent stock for the New Meadows oyster
culturing fe a sibility study in Brunswick, and as additional stock for the Marsh River
population. Polluted oysters, like other shellfish, have the a b ility to cleanse themselves
when placed in clean water, so Piscataqua oysters may be quite useful as transplants
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along the coast, and as parent stock for future oyster culture efforts.

The American Oyster in the Marsh River
There has never been a quantitative study of the oyster beds in the Sheepscot
estuary. The most extensive investigation was a presence-absence survey done in 1954
by the Maine Department of Sea and Shore Fisheries (Taxiarchis, Dow, and Baird, 1954).
At that tim e, oysters were found in small numbers just above and below the falls at
Sheepscot, and in greater quantities in the Marsh River and its tributary, Deer Meadow
Brook (Fig. 5 ).
This is the northernmost natural population of oysters in the eastern United
States, and therefore is of national significance. It is also the only oyster population
w holly w ithin M aine.
Subsequent to the 1954 survey, occasional scuba dives by researchers at the
Department of M arine Resources have verified the continued existence of these populations.
A quantitative survey of the estuary would be desirable, to obtain an accurate figure of
the number and location of oysters present. The oysters in the Sheepscot estuary are far
less numerous than those in the Piscataqua, to ta llin g perhaps 200 bushels.
The Marsh River drains into the Sheepscot River between Sheepscot and
Wiscasset, from the east side. It is a tidal river, receiving fresh water runoff from
Sherman Lake and the upper Deer Meadow Brook. The area is undeveloped - despite
the fact that U.S. Route 1 passes at the southern end of the river, access to the surround
ing shores is severely restricted. The shoreline along the upper reaches of the river and
Deer Meadow Brook is uninhabited, and only one farm adjoins the river along the middle
reach. A few houses are located near the mouth of the river. Lack of data prevents an
accurate assessment of water q u a lity . However, the Sheepscot is considered to be re la tive ly
clean river - c o lifo rm bacterial counts in the Wiscasset Harbor from 1970-1973 were not high
w ith a median M P N / 100 ml o f less than 25 (Fourth Annual Report, Environmental Studies,
Maine Yankee Atomic Power Company, V o l. 1, 1972).
The Marsh River was the site of an intense oyster fishery from 1954 to 1968,
during which time over 18,000 kg of oyster meats (about 5,300 bushels) were removed,
mostly by scuba divers. As in the Piscataqua, spawning has been light during recent years,
so recruitment has failed to replace loss from e xp lo ita tio n. To protect the population,
the Maine Department of Marine Resources closed part of the river to oyster harvesting in
1968, declaring it a conservation area. The closed area includes the river reach between
and south of the two railroad bridges, as w ell as the short tributary from Sherman Lake.
There appears to be no immediate threats to the oyster population in the Marsh
River, p a rticularly since the area is closed to oyster harvesting. The most severe lim iting
factor is probably siltation and resultant lack of setting substrates. M onitoring of the
population would provide needed data on spawning in the rive r. Ricker (1969) proposed
a number of biological and hydrological studies to be carried out on the river to determine

F ig . 5 . The Sheepscot River and Marsh River at Newcastle, M a in e . Cross-hatched areas
represent beds o f American oysters.( from Taxiarchis, Dow, and Baird, 1954 ).
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i f the area would be suitable for impoundment. Impoundment, for a few weeks in the
summer, would restrict water flow during gametogenesis, causing the temperature to rise
and trigger spawning. The larvae would settle on material provided and the normal tidal
water flow may then be resumed. If feasible, impoundment of the Marsh River may result
in prodigious numbers of young oysters.
In 1968, oysters were transplanted from the Piscataqua River to the Marsh River,
and the viral infection mentioned previously (Farley, e t. a l. , 1972) was accidently intro
duced. The infection does not appear to be serious at ambient (normal) water temperature.
As the infection is temperature-dependent, it is possible that the infection rate might rise
somewhat in elevated temperatures of impounded water.

General Analysis of American Oyster Beds
For Inclusion on the Register of C ritic a l Areas

1.

Conformance w ith d e finitio n contained in the A ct
The A ct defines c ritic a l areas as "areas containing or potentially containing
plant and animal life or geological features worthy of preservation in their
natural condition, or; other natural features of significant scenic, s c ie n tific, or
historical v a lu e ." The American oyster, found in numbers in only two locations
in M aine, is worthy of preservation, and its habitat meets the requirement of
the d e fin itio n of the A c t.

2.

Considerations in Registration
A . Values and qualities represented by the area (specifically including
any unique or exemplary qualities of the site).
The oysters in the Piscataqua River comprise the largest beds to which the
State of M aine has access, w hile the oysters in the Marsh River form the
northernmost natural oyster population in the eastern United States, and
the only substantial population w holly w ith in Maine's jurisdiction.
B. Probable effects of uncontrolled use (sp e cifically in relation to its
intrinsic fra g ility ).
If the oyster populations in Maine were subject to uncontrolled exploitation,
the beds would probably be seriously depleted by scuba divers and draggers.
Because spawning is lig h t and interm ittent, a large parent population is
necessary for survival. The Piscataqua oysters, because they are polluted,
would be less desirable than the Marsh River oysters, and therefore, less
subject to fishing pressures.
Heavy inorganic pollution from boats or adjacent shorelands would have a
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detrimental effect on oyster beds. Organic p o llution, w hile not so detrimental
to oysters, may render them inedible. Heavy boating use in constricted areas
may increase siltation by erosion of the banks, thus covering the suitable firm
surfaces for larval settlement of oysters. S im ilarly, adjacent land uses which
result in an increased s ilt load in the water would have a serious adverse effect
on the oysters.
C. Present and probable future use (specifically present and future threats
of destruction).
The natural oyster beds in Maine have been closed to oyster fishing by the
M aine Department of Marine Resources, and are lik e ly to remain so for the
foreseeable future. The Piscataqua oysters have been used as transplants
to the New Meadows River and the Marsh River, and may in the future be
used as parent stock for oyster culturing.
The Central Maine Power Company rig h t-o f-w a y beneath the power cables
which cross the Piscataqua just south of the confluence of the Salmon Falls
and Cocheco Rivers has been suggested as the site for laying a pipeline
from a proposed refinery in Sanford (Document III - Pipeline; Project
Description and Environmental Impact Assessment, New England Energy
Company). Location of the pipeline at this point could cause serious
damage to the oyster population due to dredging a c tiv ity , and future
management alternatives for the population would be lim ited. A t this
tim e, however, the refinery proposal has been at least temporarily withdrawn.
The threat of destruction to the Marsh River oyster bed from incompatible
land or water uses does not appear to be great.
D.

Level of significance

Maine oyster beds are of regional significance, as they are the northernmost
oyster beds on the United States east coast.
E. Probable effects of registration - positive and negative (specifically
including economic implications of inclusion of the area on the register).
The positive effect of registration w ill be to give o ffic ia l recognition of the
importance of natural oyster beds in M aine. Hopefully, this w ill lead to
further surveying and monitoring of the populations w ith proposals and
implementation of management procedures to protect a valuable economic
resource. The current interest in aquaculture on the Maine coast increases
the importance of the natural oyster populations, as they may be used as sources
for parent stock or seed (Harriman, 1964). The Marsh River population, being
unpolluted, has the potential for producing market oysters, w ith appropriate
management.
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F.

Management Guidelines

The natural oyster beds should remain closed until detailed management plans
have been determined. The beds should be surveyed in the near future, and
monitoring procedures established to detect changes in the populations. Hydrographic surveys would be useful in determining the effects of physical factors on
the populations. Pollution and siltation of the areas should be avoided or abated.
Ricker (1969) suggested several avenues of research on the Marsh River and its
oysters which would presumably lead to a management plan for that population.
The oyster beds should be strengthened by the use of such methods as pollution
abatement, impoundment, thinning, provision of setting m aterial, dredging,
bottom ploughing, or any combination of the above. This could be done by
the Department of M arine Resources.

Recommendations
It is recommended that the follow ing actions be initiated by the C ritica l
Areas Program:
1. The natural beds of the American oyster in the upper Piscataqua River
and in the Marsh River should be registered as c ritic a l areas.
2. The above populations should be surveyed as soon as possible, and be
monitored p e rio d ica lly. Hydrological surveys should be conducted and detailed
management plans should be proposed and implemented to increase and strengthen
the oyster populations. These a ctivitie s could be done by the Department of
Marine Resources.
3. Land and water uses which c o n flict w ith the maintenance and improvement
of the oyster beds should be m inim ized.

page 18

Literature Cited
Farley, C . Austin, W illiam G . Banfield, George Kasnic, J r ., W alter S. Foster.
1972. Oyster herpes-type virus. Science 178:759-760.
G altsoff, Paul S. 1964. The American Oyster: Crassostrea virgin ica Gmelin.
Fishery Bulletin of the US Fish and W ild life Service, V o l. 64. US Government
Printing O ffic e , Washington, D .C . 480 pp.
G altsoff, Paul S. and W alter A . Chipman. 1940. Oyster Investigations in M aine.
Maine Department of Sea and Shore Fisheries. 30 p.
G oldthw ait, Richard P. 1935. The Damariscotta shell heaps and coastal s ta b ility .
American Journal of Science. Series V . V o l. X X X . pp. 1-13.
Harriman, Donald M . 1964. American Oysters (Crassostrea v irg in ic a ) in M aine.
Maine Department of Sea and Shore Fisheries. 4p.
Harriman, Donald M . , and Bradford S. Sterl. 1964. Survey of Shellfish Growing
Areas (York County). Chap. I ll, in Soft Clam Depuration Studies. Maine Department
of Sea and Shore Fisheries. 44p
K u lik , Brandon H.
Biologist. 7(1).
Laird, M arshall.
39: 449-485.

1975. Oyster discovery in Montsweag Bay, M aine.

1961. M icroecological factors in oyster epizootics.

The Maine

Can. J. Zool.

Myers, A lle n C. 1965. The Damariscotta oyster shell heaps: some further considerations.
Unpublished manuscript. Princeton University.
Ricker, Frank. 1969. Experimental Oyster Program for the Marsh River and Deer Meadow
Brook Area of the Sheepscot River Drainage. Third Quarter Report, Maine Department
of Marine Resources.
Taxiarchis, Louis N . , Robert L. Dow, Frederick T. Baird, Jr. 1954. Survey of the
Oyster Beds (Crassostrea virginica) in the Sheepscot River and its Tributaries. Sheepscot
Area Report N o. 1, M aine Department of Sea and Shore Fisheries. 8p.
W elch, W alter R. 1963. The European oyster, Ostrea edulis, in M aine.
Shellfish Assoc. 54: 7-23.
Yonge, C .M . 1960.

Oysters. C ollins, London. 209 p.

Proc. N at.

page 19
Appendix I

The European Oyster in Boothbay Harbor

The European oyster (Ostrea edulis) (Fig. 6) is smaller than the American
oyster and re la tive ly disc-shaped. It has a natural distribution from Norway south
to the Mediterranean and Black Seas.
European oysters produce up to 1,000,000 eggs per spawning, and are larviperous that is, the eggs are fe rtiliz e d internally and are incubated in the inhalant chamber of
the female. As part of the larval stage is completed w ithing th e parent oyster, the
planktonic stage of the life cycle is shorter, so a far greater percentage of European
oysters reach the settling stage than do American oysters.
The European oyster grows best in salinities above 23 ppt, and spawns success
fu lly at a water temperature of 15°-16° C. (Yonge, 1960). These characteristics probably
make the European oyster more suitable for the Maine coast than the American oyster,
which requires a higher temperature for spawning and does better in lower salinities.
In October 1949, 3600 European oysters were introduced in cages in Boothbay
Harbor from stock imported from the Oosterschelde in Holland. Later, in June 1954,
390 pounds of oysters were imported and added to the original stock. Welch (1963)
has summarized the growth of the European oyster in the Boothbay region. Gametogenesis
and spawning have taken place annually since introduction, pig. 7 shows the extent of
the range in 1963.
To protect the fledgling populations, the Maine Department of Sea and Shore
Fisheries in 1960 closed the Boothbay region to oystering. Dr. Herbert Hidu (pers.comm.)
has indicated that the Boothbay population is an important Maine-adapted gene pool
which may be of considerable importance as parent stock for culturing efforts along the
coast.
Despite the importance of the population to M aine, the European oyster is not
native to this state and w ill not be considered in the registration of critic a l areas.

Fig. 6 . The European oyster, Ostrea edulis, top view (from Galtsoff, 1964)
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F ig , 7 . The Boothbay region, M a in e , Cross-hatched areas
represent beds o f European oysters ( from W elch, 1963 ).

-21ADDENDUM

The State Planning O ffic e and C ritic a l Areas Advisory Board after reviewing and evaluating
this report on oysters, voted to include the follow ing areas on the Register of C ritica l Areas.

Name

County

Town

Size (hectares)

Date Registered

1.

Upper Piscataqua
River Oyster Bed

York

Eliot

28

December 4 , 1975

2.

Marsh River
Oyster Beds

Lincoln

Newcastle

20

December 4 , 1975

